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ll]frare~l radiol~~ctry ofloasa flll~ctiol~ oflollgit(ldc ai~dti]~~cat 4.8, 8.7and2.O/mean
charac[cri7c the tcnqlcratures,  the spatial distribution, and the temporal evolution of thermal
anomalies. ‘l’his information can then bc used to dctcrmincthchcat flow from 10. 10’s heat
flow is a strong constraint on possible models for the interior of 10 and the history of 10’s orbital
cvolu{ion (e.g. 1, 2, 3). I/or this reason, it is a fundamental physical quantity in the Jovian
system whoscvaluc nedstobcacmratcly  determined.

'l`l~is ]~a]~cr ~~rcsct~ts data collccte~l  attl~c NASA lR'J`lifrol]l 1983to 1993. Unimproved
backgrollnd ]~~odcl hasct~abled tistodctcrl]]il~ cgentl~crl]~al powcrfrot~~ Iofortl~is ]~crio(l. ‘l’he
total power and the power from the leading and trailing hemispheres at-c show in figilrc 1.
Roughly equal anlount  so fpowerarccmit[ed from both the leading and trailing hcmisphcrcin
spite of the locat ion on the trailing hemisphere of 1 mki (the single largest volcanic center on 10).
Acldit ionall y, although thermal emission at 4.8 ~~n~ is highly variable, //m to/al power  oI~/pIJ(  has
km relatively  stdble  over  the l(ist dad. Contrasting the. 1993 nwasurcmcnts with earlier
measurements illustrate this. ]n 1993, thermal emission from 1 mki at 4.8 pm was cxtrcmcl y
low, however, the power cmitte~i  from 10’s surface was at roughly the same level as during the
1989-1990 apparition when 1 nki was undergoing a 4.8 pm brightening.

‘1’hc new background model has led to the identification of new, “warm” ( < 200K)
thermal anomalies. IIctcction of these relatively low temperature thermal regions rc~uires
radiometry at 10 and 20 pm. As can be seen in figure  2, most of the power is coming from
these large “warm” regions.

llsing the data in flgurc 1, wc estimate the average heat flow for 10 during the decade
is p,reater than 2.55 W/n~?. This lower limit is significant y larger than our previous estimates
of about 2 W/n12 (e.g. 4), a value typical of active p,wthcrmal areas on the 1 iarth. We have
assumed that all thermal regions for which we do not have latitudinal information from Voyager
arc located at the equator. Because of projection effects, locating thermal anomalies at the
equatm minimizes estimates of hu~t flow. Similar high heat flow values have been estimated
base~i m rcccnt analysis of Voyafyr 1 RIS spmt ra (5).

The power was (lctcrmined by using a 5 source thermal model (the minimum wc netxl
to match the lightcurvcs). ‘l’he locations and albedos of known Voyager sources were usexl on
the trailing hemisphere. Areas and temperatures of spots were fitted by calculating the flux at
4,8, 8,7, and 20 pm and matching the tlux to the orbital lightcurves. Figure 3 shows the
regional power output as a function of longitude. (a wrapped plot is shown for convenience) over
the last dezadc. l’owcr for each of the 5 thermal regions for each apparition is shown using, the
following symbols: 1983- cross; 1984 - half moon; 1985 - asterisk; 1986- X; 1987- solid
circle; 1988-9- square; 1989-90- triangle; 1992- diatnon(i; 1993- open circle. An interesting
point in this figure is that in most apparitions, significantly more power is emitted from the
J upitcr facing hcmisphcrc than the anti-Jupiter hemisphere. l)ctailed information about the
characteristics and history of each of these thermal regions will also be presented. “1’his work
was performed under eont ract to NASA a[ the Jet l’repulsion 1.aboratory.
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